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Description

BACKGROUND OF THE INVENTION

[0001] The present invention relates to an apparatus
for retaining portions of a spinal column, such as verte-
brae, in a desired spatial relationship. Specifically, the
present invention relates to retainers of the type dis-
closed in US-5741255 and prior art references cited
therein.
[0002] WO-98/08545 discloses apparatus for spinal
fixation which comprises an element which can be con-
nected to a rod. The element comprises a ring which the
rod can extend through, and a screw for clamping on to
the rod. An arm extends from the ring to be secured to a
bone anchorage screw.
[0003] EP-A-469304 discloses an instrument for use
in spinal surgery which comprises two blocks which are
pivotally connected to one another. One of the blocks is
provided with a bone screw for connecting it to a vertebra.
The other block has a guide hole for a rod by which the
instrument can be connected to another instrument. One
of the blocks has a splined stud which is received in a
splined bore in the other block.
[0004] EP-A-443424 discloses spinal column retaining
apparatus which comprises a plurality of bone screws for
connecting the apparatus to a patient’s vertebrae, and a
rod which extends between the vertebrae. The rod is fas-
tened to the bone screws by means of connectors, each
of which comprises a clamp defined by two arms which
extends around the rod, and have aligned holes in them
through which a bone screw can pass. The bone screw
is threaded at its upper end to receive a nut by which the
arms of the clamp can be forced together, to close the
clamp around the rod and prevent relative rotation be-
tween the clamp and the rod.

SUMMARY OF THE INVENTION

[0005] According to an aspect of the present invention,
there is provided a spinal column retainer for implantation
into a patient to retain portions of a spinal column in a
desired spatial relationship relative to one another, com-
prising:

a rod;
a fastener having a first threaded portion for screwing
into a portion of the spinal column;
a block including a first passage for receiving the rod
and a second passage in communication with the
first passage; and
an angular member including a first end portion ex-
tending into the second passage and having a cen-
tral axis, a second end portion for connecting to the
fastener, and an angular bend between the first end
portion and the second end portion, the angular bend
spacing the second end portion from the block and
the central axis;

the rod being secured to the block and engaging the
angular member to prevent movement of the angular
member relative to the block.

[0006] The present invention provides an apparatus
for retaining portions of a spinal column in a desired spa-
tial relationship. The apparatus generally includes a
threaded fastener which engages a portion of the spinal
column and a longitudinal member or rod which is posi-
tioned along the spinal column at a location offset from
the fastener. An angular member is connected between
the fastener and the rod and extends for a first distance
in a direction away from the rod and for a second distance
in a direction at an angle relative to the first direction.
[0007] A retainer assembly is connected to the rod and
the angular member and retains the rod and angular
member against movement relative to the retainer as-
sembly. The retainer assembly includes a retainer block
into which the rod and the angular member extend. The
retainer assembly is effective to hold the rod and the an-
gular member against movement relative to the block
due to force transmitted between the rod and the angular
member. In one embodiment of the invention, the
above-described force is transmitted between the rod
and the angular member by pressing them against one
another using an engagement member which, in one em-
bodiment is a set screw.
[0008] The angular member may be provided with re-
taining surfaces which are engaged by mating surfaces
on the block. The retaining surfaces and the mating sur-
faces cooperate to prevent rotational movement of the
angular member about a central axis extending through
the end portion of the angular member held by the block.
The angular member may be formed to bend at a right
angle between the block and the fastener. In one em-
bodiment of the invention, a section of the angular mem-
ber extends in a first direction parallel to the rod when
the retaining surfaces and mating surfaces are engaged.
In an alternate embodiment, a section of the angular
member extends in a direction opposite the first direction
when the retaining surfaces and mating surfaces are en-
gaged.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The foregoing and other features of the inven-
tion will become more apparent and the invention will be
better understood upon consideration of the following de-
scription taken in conjunction with the accompanying
drawings, wherein:

Figure 1 is a dorsal view of a portion of a spinal col-
umn with a spinal column retainer according to the
present invention to maintain a desired spatial rela-
tionship between vertebrae of the spinal column.
Figure 2 is a fragmentary, exploded, perspective
view of a spinal column retainer according to the
present invention.
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Figure 3 is a fragmentary top plan view of compo-
nents of a spinal column retainer according to the
present invention.
Figure 4 is a side elevational view of the apparatus
of Figure 3.
Figure 5 is a fragmentary perspective view of an al-
ternate embodiment of a component of the present
invention.
Figure 6 is another side elevational view of the ap-
paratus of Figure 3.
Figure 7 is a fragmentary sectional view taken sub-
stantially along lines 7-7 of Figure 3.

DETAILED DESCRIPTION OF EMBODIMENTS OF 
THE INVENTION

[0010] A portion of a human spinal column 10 to which
spinal column retainer 12 is attached is illustrated in Fig-
ure 1. Spinal column retainer 12 positions vertebrae 14,
16 in a desired spatial relationship relative to one another.
[0011] Spinal column retainer 12 includes fasteners 18
made of a biocompatible material, such as stainless
steel. As described in greater detail below, fasteners 18
include first threaded portions 20 (Fig. 2) which engage
vertebrae 14, 16 to fixedly mount the fasteners to the
vertebrae. It should be understood that multiple fasteners
18 may be secured to each vertebrae 14, 16 where mul-
tiple spinal column retainers 12 are used. Although Fig-
ure 1 shows spinal column retainer 12 configured to
space two vertebrae 14, 16 relative to one another, it
should be understood that many more vertebrae may be
retained in spatial relationship to one another by simply
increasing the length of the rod 22 extending along spinal
column 10 and attaching additional connector assem-
blies 30 between rod 22 and the additional vertebrae.
[0012] Rod 22 is made of a biocompatible material,
such as stainless steel. As indicated above, rod 22 has
a length sufficient to enable the rod to span at least two
vertebrae 14, 16. The required length of rod 22 depends
upon the condition to be treated and the number of ver-
tebrae to be held in a desired spatial relationship relative
to one another. Rod 22 may be bent as desired, typically
to establish a desired curvature of spinal column 10 in
all or any of three possible anatomic planes.
[0013] Figure 1 shows two types of connector assem-
blies (30 and 30) for interconnecting rod 22 and fasteners
18. The lower connector assembly 30 is of the kind de-
scribed and shown in U.S. Patent No. 5,741,255. As fully
explained in U.S. Patent No. 5,741,255, connector as-
sembly 30 includes a transverse member 32 which ex-
tends between fastener 18 and rod 22 in perpendicular
relationship to a longitudinal axis 33 of rod 22. The con-
nector assembly 30 of the present invention (the upper
connector assembly shown in Figure 1) generally in-
cludes a retainer assembly 34 which is mounted on rod
22, and an angular member 36 which extends between
fastener 18 and retainer assembly 34. Retainer assembly
34 fixes the position of a generally cylindrical inner end

portion 38 of angular member 36 relative to retainer as-
sembly 34. A clamp assembly 40 fixedly connects an
outer end portion 42 of the angular member 36 to fastener
18. In one embodiment of the invention, a connecting
portion 44 forms a right angle bend between inner end
portion 38 and outer end portion 42 of angular member
36.
[0014] Referring now to Figure 2, retainer assembly
34 includes a set screw 46 and a generally rectangular
retainer block 48 into which angular member 36 and rod
22 extend. Block 48 has a rod passage 50 which receives
rod 22. Rod 22 is shown having a substantially circular
cross-section; however, rods having various other
cross-sections, such as hexagonal or oval cross-sec-
tions, could be used with corresponding modifications to
rod passage 50. Block 48 also includes a transverse pas-
sage 52 which receives inner end portion 38 of angular
member 36 and communicates with rod passage 50. As
best shown in Figure 6, transverse passage 52 includes
a plurality of mating surfaces 54 which engage similarly
shaped retaining surfaces or teeth 56 that project radially
outwardly from inner end portion 38 of angular member
36. Meshing engagement between mating surfaces 54
on block 48 and teeth 56 on inner end portion 38 prevents
rotational movement of angular member 36 about a lon-
gitudinal central axis 58 of inner end portion 38. It is un-
derstood that mating surfaces of various shapes may be
formed in transverse passage 52 to receive similarly
shaped retaining surfaces formed on block 48. For ex-
ample, the triangular teeth shown in Figure 6 may be
replaced with rectangular ridges and mating channels or
curved protrusions and mating grooves.
[0015] As best shown in Figure 7, force is transmitted
between rod 22 and angular member 36 by set screw 46
to hold rod 22 and angular member 36 against movement
relative to block 48. Set screw 46 is tightened into thread-
ed set screw passage 60 which is formed in block 48 and
communicates with rod passage 50. Set screw 46 moves
downwardly into engagement with rod 22, thereby forcing
rod 22 downwardly against inner end portion 38 of an-
gular member 36. Specifically, rod 22 is urged downward-
ly into a saddle-shaped groove 62 which extends partially
around the circumference of inner end portion 38. Groove
62 is formed to receive the curved outer surface 84 of
rod 22. The force transmitted by rod 22 presses teeth 56
of inner end portion 38 into meshing engagement with
mating surfaces 54 of the lower portion of transverse pas-
sage 52 (Fig. 6). Accordingly, engagement between the
outer surface 84 of rod 22 and groove 62 of inner end
portion 38 retains inner end portion 38 against movement
relative to block 48 about central axis 58 and retains rod
22 against movement relative to block 48 along longitu-
dinal axis 33.
[0016] Inner end portion 38 of angular member 36 fur-
ther includes an annular lip 64 and a circumferential
groove 66 formed, for example, by a swaging operation.
Annular lip 64 is formed such that its outer diameter is
larger than an inner diameter of transverse passage 52
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(Fig. 6). Accordingly, angular member 36 is retained with-
in retainer assembly 34 even when rod 22 is removed or
raised upwardly within rod passage 50. Additionally, one
end of transverse passage 52 includes a beveled edge
68 (Fig. 7) which permits partial recess of annular lip 64
within transverse passage 52.
[0017] Referring now to Figures 2-4, block 48 has a
pair of parallel, flat side surfaces 70, 72. Rod passage
50 extends between and is perpendicular to side surfaces
70, 72. Block 48 also includes a pair of parallel side sur-
faces 76, 78 which extend perpendicular to side surfaces
70, 72 (Fig. 3). Transverse passage 52 has a straight
longitudinal central axis which extends between and is
perpendicular to side surfaces 76, 78.
[0018] Rod passage 50 is formed by a pair of circular
openings 81, 83 having centers which are offset along
an axis 80 (Figs. 2, 4, and 7) of block 48. As a result, rod
passage 50 has a generally oval cross-sectional config-
uration. In one embodiment of the present invention, axis
80 is substantially centered between sides 70, 72, but is
closer to side 76 than side 78 of block 48. Circular open-
ings 81, 83 which form rod passage 50 are sized such
that rod 22 can move between the upper and lower por-
tion of rod passage 50 when set screw 46 is backed out
of set screw passage 60. Accordingly, block 48 may be
positioned along the length of rod 22. As best shown in
Figure 7, upper circular opening 83 is larger than the
diameter of rod 22 so that rod 22 can move freely within
opening 83. Lower circular opening 81 of rod passage
50 has a diameter which is smaller than the diameter of
rod 22. Thus, rod 22 and rod passage 50 have an inter-
ference fit when rod 22 is urged into lower circular open-
ing 81 by set screw 46.
[0019] As best shown in Figure 6, transverse passage
52, like rod passage 50, has a generally oval cross-sec-
tion which is elongated in the direction of axis 80 of block
48. The oval configuration of transverse passage 52 en-
ables movement of inner end portion 38 of angular mem-
ber 36 upwardly and downwardly along central axis 80
when set screw 46 is backed out of set screw passage 60.
[0020] The orientation of angular member 36 relative
to block 48 may be adjusted by moving end portion 38
upwardly within transverse passage 52 to space teeth
56 from mating surfaces 54 so that inner end portion 38
may be rotated within transverse passage 52 about axis
58 to a desired position relative to block 48 and rod 22
(an example position is shown in dotted lines in Figure
6). After angular member 36 is rotated into a desired ori-
entation about axis 58, inner end portion 38 is moved
downwardly (by set screw 46 and rod 22) so that teeth
56 engage mating surfaces 54 of block 48, thereby pre-
venting further rotation of angular member 36.
[0021] Transverse passage 52 and rod passage 50
form an intersection 82 (Fig. 7) in a central portion of
block 48. Accordingly, a portion of transverse passage
52 extends into rod passage 50. In one embodiment of
the invention, rod passage 50 has a central axis which
is perpendicular to the central axis of transverse passage

52. In such an embodiment, when spinal column retainer
10 is assembled, axis 58 of inner end portion 38 is per-
pendicular to longitudinal axis 33 of rod 22 (Fig. 3). It
should be understood, however, that transverse passage
52 and rod passage 50 could be formed at an acute angle
relative to one another. In such a configuration, inner end
portion 38 of angular member 36 would extend from block
48 at an acute angle relative to axis 33 of rod 22.
[0022] When block 48 is positioned on rod 22, the rod
extends into intersection 82 (Fig. 7) between rod passage
50 and transverse passage 52. Thus, the outer side sur-
face 84 (Figs. 4 and 7) of rod 22 may be forced against
curved groove 62 of inner end portion 38 by set screw
46. Consequently, inner end portion 38 is pressed
against the lower portion of block 48 by rod 22 (best
shown in Figure 6). It should be understood that an in-
termediate force transmitting member could be posi-
tioned between outer side surface 84 and inner end por-
tion 38. Mating surfaces 54 of block 48 (Fig. 6) are dis-
posed on a side of transverse passage 52 opposite from
intersection 82. Mating surfaces 54 extend between side
walls 76 and 78 of block 48, parallel to central axis 58 of
inner end portion 38. Mating surfaces 54 are formed
along an arc of transverse passage 52 and extend ap-
proximately 30 degrees on each side of axis 80 of block
48. Accordingly, mating surfaces 54 have a total arcuate
extent of approximately 60 degrees.
[0023] Similarly, each of teeth 56 on inner end portion
38 has a longitudinal axis which extends parallel to cen-
tral axis 58 of inner end portion 38. Teeth 56 have an
arcuate extent of approximately 120° about the lower out-
er surface of inner end portion 38. Teeth 56 may, of
course, be formed such that they cover more or less than
120° of the outer surface of inner end portion 38. Since
the arcuate extent of teeth 56 on inner end portion 38 is
greater than the arcuate extent of mating surfaces 54 of
block 48, teeth 56 can meshingly engage mating surfaces
54 when angular member 36 is in any one of a plurality
of rotational orientations about axis 58 relative to block
48, as described above.
[0024] In one embodiment of the invention, angular
member 36 may be provided in a "right" configuration or
a "left" configuration. A "right" configuration angular
member 36 is shown in the figures. As viewed in Figure
1, angular member 36 extends to the right of block 48
(away from side 76 of block 48) and upwardly, away from
side 72 of block 48. As should be apparent from the fore-
going, the entire connector assembly 30 could be re-
moved from rod 22, rotated 180°, and reinstalled on rod
22 (Fig. 3) such that angular member 36 extends to the
left of block 48 (away from side 76) and downwardly,
away from side 72. While the orientation of angular mem-
ber 36 relative to block 48 may be rotationally adjusted
somewhat about axis 58, the angular member 36 shown
in Figure 3 cannot be rotated 180° about axis 58 such
that it extends to the left of block 48 and upwardly into
the orientation provided by a "left" configuration angular
member (shown in dotted lines). As shown in Figures 6
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and 7, such adjustment of "right" configuration angular
member 36 is not possible because, if rotated about axis
58 180° out of the position shown in Figures 6 and 7,
teeth 56 of angular member 36 would face upwardly to-
ward rod 22 and groove 62 would face downwardly to-
ward mating surfaces 54 of block 48. Accordingly, rod 22
and groove 62 could not cooperate to fix the position of
angular member 36 along axis 58 relative to block 48,
and teeth 56 and mating surfaces 54 could not cooperate
to fix the orientation of angular member 36 about axis 58
relative to block 48. Thus, a "left" configuration angular
member according to the present invention includes an
inner end portion 38 identical to that shown in the figures,
but extends away from side 76 of block 48 and upwardly,
away from side 70 when block 48 is fastened to rod 22
in the orientation shown in Figure 3.
[0025] A universal angular member 36 could readily
be made by, for example, forming groove 62 around the
entire circumference of inner end portion 38 and forming
teeth 56 on the remainder of the surface of inner end
portion 38 not occupied by groove 62. Although the mesh-
ing surface area between teeth 56 and mating surfaces
54 would be reduced, such a retainer member 36 could
be adjusted to any one of a plurality of angular orienta-
tions within a 360° range of adjustment about axis 58.
Alternatively, the arcuate extent of teeth 56 could be re-
duced from 360° and the arcuate extent of mating sur-
faces 54 could be increased such that a sufficient number
of teeth 56 engage a sufficient number of mating surfaces
54 at any one of a plurality of angular orientations within
a 360 range of adjustment about axis 58.
[0026] In one embodiment of the invention, outer end
portion 42 of angular member 36 is generally cylindrical
in shape and includes a bore 86. Bore 86 has a central
axis 88 which is perpendicular to central axis 58 of inner
end portion 38 (Fig. 2). Fastener 18 is received by bore
86. When angular member 36 is secured to fastener 18
as described below, central axis 88 of bore 86 may be
coincident with a central axis of fastener 18. Thus, fas-
tener 18 may extend in a direction perpendicular to cen-
tral axis 58 of inner end portion 38. However, as best
shown in Figure 3, central axis 88 of bore 86 is offset a
distance from central axis 58 and a distance from axis
33 of rod 22.
[0027] Referring now to Figure 2, a clamp assembly
40 is formed by a threaded outer end portion 92 of fas-
tener 18, an internally threaded nut 94 , a hexagonal
shoulder 96 formed on fastener 18, and a hexagonal out-
er end portion 98. By simultaneously engaging hexago-
nal outer end portion 98 and nut 94 with wrenches, nut
94 may be firmly tightened onto threaded portion 92 of
fastener 18 without transmitting force to threaded portion
20 of fastener 18. When nut 94 is tightened, it engages
the upper end surface 100 of outer end portion 42, and
shoulder 96 engages the lower end surface 102 of outer
end portion 42. Consequently, outer end portion 42 is
held fixed relative to fastener 18 by clamp assembly 40.
[0028] Figure 5 shows an alternate embodiment of out-

er end portion 42 of angular member 36 (designated 42).
Outer end portion 42 includes a slot 86 instead of bore
86. Slot 86 is, in this embodiment, elongated in a direction
substantially perpendicular to central axis 58 of inner end
portion 38 and has a central axis 88 which is substantially
perpendicular to axis 58. Outer end portion 42 otherwise
cooperates with fastener 18 in the manner described
above. As should be apparent from the foregoing, the
elongated configuration of slot 86 permits adjustment of
the distance between fastener 18 and axis 58.
[0029] Connecting portion 44 of angular member 36
extends between inner end portion 38 and outer end por-
tion 42. Connecting portion includes a first section 45
which extends from inner end portion 38, a second sec-
tion 47 which extends from first section 45, and a third
section 49 which extends between second section 47
and outer end portion 42. In one embodiment, connecting
portion 44 is tubular or bar-shaped and first, second, and
third portions 45, 47, 49 and substantially planar. First
section 45 extends away from block 48 and is centered
on axis 58 (Fig. 3). Second section 47 forms an angular
bend or elbow away from axis 58 In the embodiment il-
lustrated, the angular bend of second section 47 is 90°.
Alternatively, the angular bend could provide a different
angle relative to axis 58, such as a 45° angle. Third sec-
tion 49 extends along an axis 51 at the angle relative to
axis 58 established by second section 47, and connects
to outer end portion 42. It should be understood that outer
end portion 42 need not be planar relative to connecting
portion 44, but rather may extend at an angle relative to
a plane intersecting first, second, and third sections 45,
47, 49 of connecting portion 44.
[0030] The direction of the angular bend of second sec-
tion 47 determines whether angular member 36 is a
"right" or "left" configuration angular member. As shown
in Figure 1, the angular bend provided by connecting
portion 44 permits attachment of connector assembly 30
to a vertebra having a portion 16 which would otherwise
interfere with a laterally extending transverse member
32 of a connector assembly 30 (the lower connector as-
sembly). Additionally, where multiple spinal column re-
tainers 12 are used on a single spinal column 10, inter-
ference between adjacent connector assemblies 30 may
be avoided by the offset location of fastener 18 provided
by the angular bend of connecting portion 44.

Claims

1. A spinal column retainer for implantation into a pa-
tient to retain portions of a spinal column (10) in a
desired spatial relationship relative to one another,
comprising:

a rod (22);
a fastener (18) having a first threaded portion
(20) for screwing into a portion of the spinal col-
umn (10);
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a block (48) including a first passage (50) for
receiving the rod (22) and a second passage
(52) in communication with the first passage
(50); and
an angular member (36) including a first end por-
tion (38) extending into the second passage (52)
and having a central axis (58), a second end
portion (42) for connecting to the fastener (18),
and an angular bend (47) between the first end
portion (38) and the second end portion (42),
the angular bend spacing the second end por-
tion from the block (48) and the central axis (58);
the rod (22) being secured to the block (48) and
engaging the angular member (36) to prevent
movement of the angular member (36) relative
to the block (48).

2. A spinal column retainer according to claim 1 where-
in the angular bend is a right angle.

3. A spinal column retainer according to claim 1 further
comprising a first section (45) extending between
the first end portion (38) and the angular bend (47)
and a third section (49) extending between the an-
gular bend (47) and the second end portion (42).

4. A spinal column retainer according to claim 3 where-
in the third section (49) has a central axis (51) which
is substantially parallel to a longitudinal axis (33) of
the rod (22).

5. A spinal column retainer according to claim 1 where-
in the second passage (52) extends through the
block (48) at a right angle relative to the first passage
(50).

6. A spinal column retainer according to any preceding
claim wherein the first end portion (38) of the angular
member (36) includes a groove (62) for receiving the
rod (22), the first passage (50) extending through a
first side (70) and a second side (72) of the block
(48), the second passage (52) extending through a
third side (76) and a fourth side (78) of the block (48).

7. A spinal column retainer according to claim 6 where-
in the first end portion (38) of the angular member
(36) is substantially cylindrical, having a plurality of
retaining surfaces (56) projecting radially outwardly
relative to the central axis (58), the plurality of retain-
ing surfaces (56) being disposed on an outer surface
of the first end portion (38) substantially opposite the
groove (62), the second passage (52) of the block
(48) including a plurality of mating surfaces (54) for
receiving the plurality of retaining surfaces (56) when
the rod (22) engages the angular member (36),
thereby preventing rotational movement of the an-
gular member (36) about the central axis (58).

8. A spinal column retainer according to claim 7 further
comprising a first section (45) extending between
the first end portion (38) and the angular bend (47)
and a third section (49) extending between the an-
gular bend (47) and the second end portion (42).

9. A spinal column retainer according to claim 8 where-
in the first section (45) extends from the first end
portion (38) away from the third side (76) of the block
(48) and the third section (49) extends from the sec-
ond section (47) away from the first side (70) of the
block (48) when the plurality of mating surfaces (54)
receive the plurality of retaining surfaces (56).

10. A spinal column retainer according to claim 8 where-
in the first section (45) extends from the first end
portion (38) away from the third side (76) of the block
(48) and the third section (49) extends from the sec-
ond section (47) away from the second side (72) of
the block (48) when the plurality of mating surfaces
(54) receive the plurality of retaining surfaces (56).

11. A spinal column retainer according to claim 1 where-
in the first end portion (38) of the angular member
(36) includes a plurality of outwardly projecting re-
taining surfaces (56), the second passage (52) of
the block (48) including a plurality of mating surfaces
(54) for receiving the plurality of retaining surfaces
(56) when the rod (22) engages the angular member
(36), thereby preventing movement of the angular
member (36) about the central axis (58).

12. A spinal column retainer according to claim 1 where-
in the first end portion (38) of the angular member
(36) is substantially cylindrical and includes an an-
nular lip (64) at an end opposite the angular bend
(47) to retain the angular member (36) within the
block (48), the annular lip (64) having an outer diam-
eter larger than an inner diameter of the second pas-
sage (52).

13. A spinal column retainer according to claim 12
wherein the second passage (52) includes a bevel-
led edge (68), the annular lip (64) being at least par-
tially recessed in the second passage (52) by the
bevelled edge (68).

14. A spinal column retainer according to claim 1 where-
in the second end portion (42) includes an opening
(86) for receiving a portion (92) of the fastener (18).

15. A spinal column retainer according to claim 14
wherein the opening (86) is a bore.

16. A spinal column retainer according to claim 12
wherein the opening (86) is a slot.

17. A spinal column retainer according to claim 1 further
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comprising a third passage (60) which extends into
the block (48) in communication with the first pas-
sage (50), and an engagement member (46) which
is received by the third passage (60) and engages
the rod (22) to cause the rod (22) to engage the an-
gular member (36).

18. A spinal column retainer according to claim 17
wherein the third passage (60) is threaded and the
engagement member (46) is a set screw.

19. A spinal column retainer according to claim 1 where-
in the fastener (18) has a second portion (92), the
second end portion (42) of the angular member (36)
connecting to the second portion (92) of the fastener
(18), the angular member (36) further including a
connecting portion (44) having a first section (45)
extending from the first end portion (38) away from
the block (48) along the central axis (58), the angular
bend (47) extending from the first section (45) away
from the central axis (58), and a third section (49)
extending between the angular bend (47) and the
second end portion (42) at an angle relative to the
central axis (58).

20. A spinal column retainer according to claim 1, where-
in:

the fastener (18) has a second portion (92);
the block (48) includes a third passage (60), the
third passage (60) and second passage (52) be-
ing in communication with the first passage (50);
the second end portion (42) of the angular mem-
ber (36) has an opening (86) for receiving the
second portion (92) of the fastener (18), the an-
gular member (36) including a connecting por-
tion (44) having a first section (45) extending
from the first end portion (38) away from the
block (48) along the central axis (58), the angular
bend (47) extending from the first section (45)
away from the central axis (58), and a third sec-
tion (49) extending between the angular bend
(47) and the second end portion (42) at an angle
relative to the central axis (58), and wherein the
retainer further comprises an engagement
member (46) for extending into the third passage
(60) to engage the rod (22), thereby preventing
movement of the rod (22) relative to the block
(48) and causing the rod (22) to engage the an-
gular member (36) to prevent movement of the
angular member (36) relative to the block (48).

Patentansprüche

1. Vorrichtung zur Fixierung der Wirbelsäule für die Im-
plantation in einem Patienten, um Abschnitte einer
Wirbelsäule (10) in einem gewünschten räumlichen

Verhältnis relativ zueinander zu fixieren, umfassend:

eine Stange (22);
ein Befestigungselement (18) mit einem ersten
Gewindeabschnitt (20) für das Einschrauben in
einen Abschnitt der Wirbelsäule (10);
einen Block (48), der einen ersten Durchgang
(50) für die Aufnahme der Stange (22) und einen
zweiten Durchgang (52) in Kommunikation mit
dem ersten Durchgang (50) beinhaltet; und ein
Winkelelement (36), das einen ersten Endab-
schnitt (38), der sich in den zweiten Durchgang
(52) hinein erstreckt und eine zentrale Achse
(58) aufweist, und einen zweiten Endabschnitt
(42) für die Verbindung mit dem Befestigungs-
element (18)belnhaltet, und einen Winkelbogen
(47) zwischen dem ersten Endabschnitt (38)
und dem zweiten Endabschnitt (42), wobei der
Winkelbogen den zweiten Endabschnitt vom
Block (48) und von der zentralen Achse (58) be-
abstandet; wobei die Stange (22) an dem Block
(48) befestigt ist und das Winkelelement (36) in
Eingriff nimmt, um eine Bewegung des Winkel-
elements (36) relativ zum Block (48) zu verhin-
dern.

2. Vorrichtung zur Fixierung der Wirbelsäule nach An-
spruch 1, wobei der Winkelbogen ein rechter Winkel
ist.

3. Vorrichtung zur Fixierung der Wirbelsäule nach An-
spruch 1, wobei es weiterhin einen ersten Teil (46),
der sich zwischen dem ersten Endabschnitt (38) und
dem Winkelbogen (47) erstreckt, und einen dritten
Teil (49), der sich zwischen dem Winkelbogen (47)
und dem zweiten Endabschnitt (42) erstreckt, um-
faßt.

4. Vorrichtung zur Fixierung der Wirbelsäule nach An-
spruch 3, wobei der dritte Teil (49) eine zentrale Ach-
se (51) aufweist, welche im wesentlichen parallel zu
einer longitudinalen Achse (33) der Stange (22) ist.

5. Vorrichtung zur Fixierung der Wirbelsäule nach An-
spruch 1, wobei sich der zweite Durchgang (52)
durch den Block (48) hindurch in einem rechten Win-
kel relativ zum ersten Durchgang (50) erstreckt.

6. Vorrichtung zur Fixierung der Wirbelsäule nach ei-
nem der vorangehenden Ansprüche, wobei der erste
Endabschnitt (38) des Winkelelements (36) eine
Kerbe (62) für die Aufnahme der Stange (22) be-
inhaltet, der erste Durchgang (50) sich durch eine
erste Seite (70) und eine zweite Seite (72) des Blocks
(48) hindurch erstreckt und der zweite Durchgang
(52) sich durch eine dritte Seite (76) und eine vierte
Seite (78) des Blocks (48) hindurch erstreckt.

11 12 



EP 0 982 007 B1

8

5

10

15

20

25

30

35

40

45

50

55

7. Vorrichtung zur Fixierung der Wirbelsäule nach An-
spruch 6, wobei der erste Endabschnitt (38) des Win-
kelelements (36) im wesentlichen zylindrisch ist und
eine Vielzahl von Fixierungsoberflächen (56), die ra-
dial nach außen relativ zur zentralen Achse (58) vor-
stehen, aufweist, wobei die Vielzahl von Fixierungs-
oberflächen (56) auf einer äußeren Oberfläche des
ersten Endabschnitts (38) im wesentlichen gegen-
über der Kerbe (62) angeordnet ist und der zweite
Durchgang (52) des Blocks (48) eine Vielzahl von
passenden Oberflächen (54) für die Aufnahme der
Vielzahl von Fixierungsoberflächen (56) beinhaltet,
wenn die Stange (22) das Winkelelement (36) in Ein-
griff nimmt und somit die Drehbewegung des Win-
kelelements (36) um die zentrale Achse (58) verhin-
dert.

8. Vorrichtung zur Fixierung der Wirbelsäule nach An-
spruch 7, wobei es weiterhin einen ersten Teil (45),
der sich zwischen dem ersten Endabschnitt (38) und
dem Winkelbogen (47) erstreckt, und einen dritten
Teil (49), der sich zwischen dem Winkelbogen (47)
und dem zweiten Endabschnitt (42) erstreckt, um-
faßt.

9. Vorrichtung zur Fixierung der Wirbelsäule nach An-
spruch 8, wobei der erste Teil (45) sich vom ersten
Endabschnitt (38) aus weg von der dritten Seite (76)
des Blocks (48) erstreckt und daß der dritte Teil (49)
sich vom zweiten Teil (47) aus weg von der ersten
Seite (70) des Blocks (48) erstreckt, wenn die Viel-
zahl passender Oberflächen (54) die Vielzahl von
Fixierungsoberflächen (56) aufnimmt.

10. Vorrichtung zur Fixierung der Wirbelsäule nach An-
spruch 8, wobei der erste Teil (45) sich vom ersten
Endabschnitt (38) aus weg von der dritten Seite (76)
des Blocks (48) erstreckt und daß der dritte Teil (49)
sich vom zweiten Teil (47) aus weg von der zweiten
Seite (72) des Blocks (48) erstreckt, wenn die Viel-
zahl passender Oberflächen (54) die Vielzahl von
Fixierungsoberflächen (56) aufnimmt.

11. Vorrichtung zur Fixierung der Wirbelsäule nach An-
spruch 1, wobei der erste Endabschnitt (38) des Win-
kelelements (36) eine Vielzahl von nach außen vor-
stehenden Fixierungsoberflächen (56) beinhaltet,
der zweite Durchgang (52) des Blocks (48) eine Viel-
zahl von passenden Oberflächen (54) für die Auf-
nahme der Vielzahl von Fixierungsoberflächen (56)
beinhaltet, wenn die Stange (22) das Winkelelement
(36) in Eingriff nimmt, und somit die Bewegung des
Winkelelements (36) um die zentrale Achse (58) ver-
hindert.

12. Vorrichtung zur Fixierung der Wirbelsäule nach An-
spruch 1, wobei der erste Endabschnitt (38) des Win-
kelelements (36) im wesentlichen zylindrisch ist und

einen ringförmigen Rand (64) an einem dem Win-
kelbogen (47) gegenüberliegenden Ende beinhaltet,
um das Winkelelement (36) innerhalb des Blocks
(48) zu fixieren, wobei der ringförmige Rand (64) ei-
nen Außendurchmesser hat, der größer ist als ein
Innendurchmesser das zweiten Durchgangs (52).

13. Vorrichtung zur Fixierung der Wirbelsäule nach An-
spruch 12, wobei der zweite Durchgang (52) eine
abgeschrägte Kante (68) beinhaltet, wobei der ring-
förmige Rand (64) zumindest zum Teil durch die ab-
geschrägte Kante (68) in den zweiten Durchgang
(52) vertieft eingelassen ist.

14. Vorrichtung zur Fixierung der Wirbelsäule nach An-
spruch 1, wobei der zweite Endabschnitt (42) eine
Öffnung (86) für die Aufnahme eines Abschnitts (92)
des Befestigungselements (18) beinhaltet.

15. Vorrichtung zur Fixierung der Wirbelsäule nach An-
spruch 14, wobei die Öffnung (86) eine Ausbohrung
ist.

16. Vorrichtung zur Fixierung der Wirbelsäule nach An-
spruch 12, wobei die Öffnung (86) ein Schlitz ist.

17. Vorrichtung zur Fixierung der Wirbelsäule nach An-
spruch 1, wobei es weiterhin einen dritten Durch-
gang (60), der sich in den Block (48) hinein in Kom-
munikation mit dem ersten Durchgang (50) erstreckt,
und ein Ineingriffnahmeelement (46), welches vom
dritten Durchgang (60) aufgenommen wird und die
Stange (22) in Eingriff nimmt, um zu bewirken, daß
die Stange (22) das Winkelelement (36) in Eingriff
nimmt, umfaßt.

18. Vorrichtung zur Fixierung der Wirbelsäule nach An-
spruch 17, wobei der dritte Durchgang (60) ein Ge-
winde aufweist und das Ineingriffnahmeelement (46)
eine Stellschraube ist.

19. Vorrichtung zur Fixierung der Wirbelsäule nach An-
spruch 1, wobei das Befestigungselement (18) einen
zweiten Abschnitt (92) hat, der zweite Endabschnitt
(42) des Winkelelements (36) mit dem zweiten Ab-
schnitt (92) des Befestigungselements (18) verbun-
den ist, das Winkelelement (36) weiterhin einen Ver-
bindungsabschnitt (44), der einen ersten Teil (45)
hat, welcher sich vom ersten Endabschnitt (38) aus
weg vom Block (48) entlang der zentralen Achse (58)
erstreckt, beinhaltet, der Winkelbogen (47) sich vom
ersten Teil (45) aus weg von der zentralen Achse
(58) erstreckt, und einen dritten Teil (49), der sich
zwischen dem Winkelbogen (47) und dem zweiten
Endabschnitt (42) in einem Winkel relativ zur zen-
tralen Achse (58) erstreckt.

20. Vorrichtung zur Fixierung der Wirbelsäule nach An-
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spruch 1, wobei
das Befestigungselement (18) einen zweiten Ab-
schnitt (92) hat;
der Block (48) einen dritten Durchgang (60) beinhal-
tet,
wobei der dritte Durchgang (60) und der zweite
Durchgang (52) in Kommunikation mit dem ersten
Durchgang (50) stehen;
der zweite Endabschnitt (42) des Winkelelements
(36) eine Öffnung (86) für die Aufnahme des zweiten
Abschnitts (92) des Befestigungselements (18) hat,
das Winkelelement (36), das einen Verbindungsab-
schnitt (44) beinhaltet, der einen ersten Teil (45) hat,
der sich vom ersten Endabschnitt (38) aus weg vom
Block (48) entlang der zentralen Achse (58) er-
streckt, der Winkelbogen (47), der sich vom ersten
Teil (45) aus weg von der zentralen Achse (58) er-
streckt, und ein dritter Teil (49), der sich zwischen
dem Winkelbogen (47) und dem zweiten Endab-
schnitt (42) an einem Winkel relativ zur zentralen
Achse (58) erstreckt, und wobei die Fixiervorrichtung
weiterhin ein Ineingriffnahmeelement (46) umfaßt,
um sich in den dritten Durchgang (60) für die Inein-
griffnahme der Stange (22) hinein zu erstrecken, so
daß die Bewegung der Stange (22) relativ zum Block
(48) verhindert wird und bewirkt, daß die Stange (22)
das Winkelelement (36) in Eingriff nimmt, um die Be-
wegung des Winkelelements (36) relativ zum Block
(48) zu verhindern.

Revendications

1. Système de retenue pour colonne vertébrale destiné
à être implanté chez un patient afin de retenir des
parties d’une colonne vertébrale (10) selon une re-
lation spatiale souhaitée les unes par rapport aux
autres, comprenant :

une tige (22) ;
un élément de fixation (18) ayant une première
partie filetée (20) pour visser dans une partie de
la colonne vertébrale (10) ;
un bloc (48) comprenant un premier passage
(50) pour recevoir la tige (22) et un second pas-
sage (52) en communication avec le premier
passage (50) ; et
un élément angulaire (36) comprenant une pre-
mière partie d’extrémité (38) s’étendant dans le
second passage (52) et ayant un axe central
(58), une seconde partie d’extrémité (42) pour
se raccorder à l’élément de fixation (18) et un
coude angulaire (47) entre la première partie
d’extrémité (38) et la seconde partie d’extrémité
(42), le coude angulaire éloignant la seconde
partie d’extrémité du bloc (48) et l’axe central
(58) ;
la tige (22) étant fixée sur le bloc (48) et mettant

en prise l’élément angulaire (36) pour empêcher
le mouvement de l’élément angulaire (36) par
rapport au bloc (48).

2. Système de retenue pour colonne vertébrale selon
la revendication 1, dans lequel le coude angulaire
est un angle droit.

3. Système de retenue pour colonne vertébrale selon
la revendication 1, comprenant en outre une premiè-
re section (45) s’étendant entre la première partie
d’extrémité (38) et le coude angulaire (47) et une
troisième section (49) s’étendant entre le coude an-
gulaire (47) et la seconde partie d’extrémité (42).

4. Système de retenue pour colonne vertébrale selon
la revendication 3, dans lequel la troisième section
(49) a un axe central (51) qui est sensiblement pa-
rallèle à un axe longitudinal (33) de la tige (22).

5. Système de retenue pour colonne vertébrale selon
la revendication 1, dans lequel le second passage
(52) s’étend à travers le bloc (48) en angle droit par
rapport au premier passage (50).

6. Système de retenue pour colonne vertébrale selon
l’une quelconque des revendications précédentes,
dans lequel la première partie d’extrémité (38) de
l’élément angulaire (36) comprend une rainure (62)
pour recevoir la tige (22), le premier passage (50)
s’étendant à travers un premier côté (70) et un se-
cond côté (72) du bloc (48), le second passage (52)
s’étendant à travers un troisième côté (76) et un qua-
trième côté (78) du bloc (48).

7. Système de retenue pour colonne vertébrale selon
la revendication 6, dans lequel la première partie
d’extrémité (38) de l’élément angulaire (36) est sen-
siblement cylindrique, ayant une pluralité de surfa-
ces de retenue (56) faisant saillie radialement vers
l’extérieur par rapport à l’axe central (58), la pluralité
de surfaces de retenue (56) étant disposée sur une
surface externe de la première partie d’extrémité
(38) sensiblement opposée à la rainure (62), le se-
cond passage (52) du bloc (48) comprenant une plu-
ralité de surfaces de raccordement (54) pour rece-
voir la pluralité de surfaces de retenue (56) lorsque
la tige (22) met en prise l’élément angulaire (36),
empêchant ainsi le mouvement de rotation de l’élé-
ment angulaire (36) autour de l’axe central (58).

8. Système de retenue pour colonne vertébrale selon
la revendication 7, comprenant en outre une premiè-
re section (45) s’étendant entre la première partie
d’extrémité (38) et le coude angulaire (47) et une
troisième section (49) s’étendant entre le coude an-
gulaire (47) et la seconde partie d’extrémité (42).
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9. Système de retenue pour colonne vertébrale selon
la revendication 8, dans lequel la première section
(45) s’étend à partir de la première partie d’extrémité
(38) à distance du troisième côté (76) du bloc (48)
et la troisième section (49) s’étend à partir de la se-
conde section (47) à distance du premier côté (70)
du bloc (48) lorsque la pluralité de surfaces de rac-
cordement (54) reçoit la pluralité de surfaces de re-
tenue (56).

10. Système de retenue pour colonne vertébrale selon
la revendication 8, dans lequel la première section
(45) s’étend à partir de la première partie d’extrémité
(38) à distance du troisième côté (76) du bloc (48)
et la troisième section (49) s’étend à partir de la se-
conde section (47) à distance du second côté (72)
du bloc (48) lorsque la pluralité de surfaces de rac-
cordement (54) reçoit la pluralité de surfaces de re-
tenue (56).

11. Système de retenue pour colonne vertébrale selon
la revendication 1, dans lequel la première partie
d’extrémité (38) de l’élément angulaire (36) com-
prend une pluralité de surfaces de retenue (56) en
saillie vers l’extérieur, le second passage (52) du
bloc (48) comprenant une pluralité de surfaces de
raccordement (54) pour recevoir la pluralité de sur-
faces de retenue (56) lorsque la tige (22) met en
prise l’élément angulaire (36), empêchant ainsi le
mouvement de l’élément angulaire (36) autour de
l’axe central (58).

12. Système de retenue pour colonne vertébrale selon
la revendication 1 dans lequel la première partie
d’extrémité (38) de l’élément angulaire (36) est sen-
siblement cylindrique et comprend une lèvre annu-
laire (64) au niveau de l’extrémité opposée au coude
angulaire (47) pour retenir l’élément angulaire (36)
à l’intérieur du bloc (48), la lèvre annulaire (64) ayant
un diamètre externe plus grand qu’un diamètre in-
terne du second passage (52).

13. Système de retenue pour colonne vertébrale selon
la revendication 12, dans lequel le second passage
(52) comprend un bord biseauté (68), la lèvre annu-
laire (64) étant au moins partiellement enfoncée
dans le second passage (52) par le bord biseauté
(68).

14. Système de retenue pour colonne vertébrale selon
la revendication 1, dans lequel la seconde partie
d’extrémité (42) comprend une ouverture (86) pour
recevoir une partie (92) de l’élément de fixation (18).

15. Système de retenue pour colonne vertébrale selon
la revendication 14, dans lequel l’ouverture (86) est
un alésage.

16. Système de retenue pour colonne vertébrale selon
la revendication 12, dans lequel l’ouverture (86) est
une fente.

17. Système de retenue pour colonne vertébrale selon
la revendication 1, comprenant en outre un troisième
passage (60) qui s’étend dans le bloc (48) en com-
munication avec le premier passage (50), et un élé-
ment de mise en prise (46) qui est reçu par le troi-
sième passage (60) et met en prise la tige (22) pour
amener la tige (22) à mettre en prise l’élément an-
gulaire (36).

18. Système de retenue pour colonne vertébrale selon
la revendication 17, dans lequel le troisième passage
(60) est fileté et l’élément de mise en prise (46) est
une vis de serrage.

19. Système de retenue pour colonne vertébrale selon
la revendication 1, dans lequel l’élément de fixation
(18) a une seconde partie (92), la seconde partie
d’extrémité (42) de l’élément angulaire (36) se rac-
cordant à la seconde partie (92) de l’élément de fixa-
tion (18), l’élément angulaire (36) comprenant en
outre une partie de raccordement (44) ayant une pre-
mière section (45) s’étendant à partir de la première
partie d’extrémité (38) à distance du bloc (48) le long
de l’axe central (58), le coude angulaire (47) s’éten-
dant à partir de la première section (45) à distance
de l’axe central (58), et une troisième section (49)
s’étendant entre le coude angulaire (47) et la secon-
de partie d’extrémité (42) selon un angle par rapport
à l’axe central (58).

20. Système de retenue pour colonne vertébrale selon
la revendication 1, dans lequel :

l’élément de fixation (18) a une seconde partie
(92) ;
le bloc (48) comprend un troisième passage
(60), le troisième passage (60) et le second pas-
sage (52) étant en communication avec le pre-
mier passage (50) ;
la seconde partie d’extrémité (42) de l’élément
angulaire (36) a une ouverture (86) pour recevoir
la seconde partie (92) de l’élément de fixation
(18), l’élément angulaire (36) comprenant une
partie de raccordement (44) ayant une première
section (45) s’étendant à partir de la première
partie d’extrémité (38) à distance du bloc (48) le
long de l’axe central (58), le coude angulaire (47)
s’étendant à partir de la première section (45) à
distance de l’axe central (58), et une troisième
section (49) s’étendant entre le coude angulaire
(47) et la seconde partie d’extrémité (42) selon
un angle par rapport à l’axe central (58) et dans
lequel le système de retenue comprend en outre
un élément de mise en prise (46) pour s’étendre
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dans le troisième passage (60) pour mettre en
prise la tige (22), empêchant ainsi le mouvement
de la tige (22) par rapport au bloc (48) et ame-
nant la tige (22) à mettre en prise l’élément an-
gulaire (36) pour empêcher le mouvement de
l’élément angulaire (36) par rapport au bloc (48).
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